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Clover Ley Farming

SUCCESSIVE CROPS IN A CLOVER LEY
By H. M. FISHER, B.Sc. (Agric), Adviser, Wheat and Sheep Division
EVELOPMENT of subterranean clover leys in the cereal belt of Western Australia,
D
particularly in the medium rainfall regions (15 to 20 inches a year), has markedly improved soil fertility and cereal yields.
Production records confirm that yield
increases of 25 to 50 per cent, can be expected on most soil types following the
adoption of a rotation based on subterranean clover. The most spectacular increases occur on the lighter sandy soils
which are inherently less fertile than the
heavier land.
Production increases of this order are
achieved in practice under a modified
rotation which allows dense, productive
pastures to develop. Such pastures exert
maximum influence on soil fertility and
soil physical properties, at the same time
maintaining high stock carrying capacity.
At least four to five years of continuous
pasture is considered desirable before
cropping.
Under this system bare fallowing is unnecessary and increased yields allow cereal
production to be maintained with a smaller
area of crop. These are major factors
which make it possible on individual
farms to provide for large increases in
stock whilst at the same time maintaining
cereal production.
Development of this basic rotation has
been attended by a number of problems,
particularly the increase in diseases and
insect pests affecting cereal crops. Of
most significance at the present time is
the occurrence of root attacking organisms
of the "take-all" group which in some
areas seriously affect wheat yields in
seasons favourable to the disease.
Incidence of webworm (Talis spp.) has
also noticeably increased in some areas.

In recent years favourable trade in
cereals relative to other products has provided an incentive to increase cereal grain
as a proportion of farm production. In
the clover ley areas interest has grown in
using accumulated soil fertility to greater
advantage by sowing a succession of crops
following a period of clover ley.
Little was known concerning the yield
trends which could be expected under this
system or the effects it might have on
other factors such as the incidence of
cereal diseases. It was therefore decided
in 1958 to commence a series of trials
throughout the clover ley areas to throw
light on these aspects. The objects of the
trials were:—
(1) to indicate the extent to which
clover ley land would support a
succession of cereal crops; and
(2) to assess the effects of including
in the cropping phase cereals
such as oats, which are unaffected
by webworm or root rots.
CROP SEQUENCES
The trials contained the following 10
treatments or crop sequences replicated
four times in a randomised layout:—
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

1958
Wheat
Wheat
Oats
Oats
Pasture
Pasture
Pasture
Pasture
Pasture
Pasture

1959
Wheat
Oats
Wheat
Oats
Wheat
Wheat
Oats
Oats
Pasture
Pasture

1960
Wheat
Wheat
Wheat
Oats
Wheat
Oats
Wheat
Oats
Wheat
Oats
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ROTATION

Recent investigations suggest that cereal production on clover leys in the medium rainfall region can
be increased by growing a succession of cereal crops
after the pasture phase.
In most areas accumulated fertility after four to
five years of clover pasture will support two, and in
some cases three, high yielding cereal crops grown in
succession.
Where root rot diseases are prevalent it is an
advantage to sow oats as the initial crop.

These combinations allowed comparison
of the yields of:—
(a) first and second crops of wheat or
oats (1959);
(b) first, second and third crops of
wheat or oats (1960);
(c) wheat and oats following wheat
oats or pasture (1959 and 1960);

(d) wheat as a third crop in series
which included oats as either the
first or the second crop (1960).
Since oats are not affected by diseases
and pests to the same extent as wheat,
the oat crops provided a more reliable
assessment of basic fertility trends.
Comparison of wheat yields with those
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Rotation trials were conducted at /our locations, where wheat and oats were associated In different sequences
as successive crops following a period of clover ley.
Where take-all was prevalent the oat crops, which are resistant to the disease, provided a guide as to the
extent to which fluctuations In wheat yield could be attributed to take-all. The trials also Indicated the
extent to which oats reduced Incidence of the disease In subsequent wheat crops.
In the above plots of pasture (left), wheat and oats In 1960, the oat crop produced well, while wheat was
affected by take-all.
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of oats was therefore likely to indicate the
extent of the effects of diseases and pests
which could influence wheat yields.
The crops were planted in plots five
chains long and one drill width wide without intervening buffers.
Soil preparation each year was carried
out initially with a mouldboard or disc
plough one to two weeks before sowing,
with subsequent cultivation as necessary
to prepare a satisfactory seedbed. For
recropping, stubbles were heavily grazed
during summer but not burnt.
Pasture plots were not grazed after the
initial sowing of cereal on the plots
cropped in 1958. An attempt was made to
control grass growth by mowing.
Superphosphate at appropriate rates for
each location was applied at seeding to
each cereal plot each year. Similar rates
were applied as topdressing to the pastures. No nitrogen fertilisers were used.
The time of sowing the cereal plots was
determined by seasonal conditions.
Harvesting of wheat and oats was
carried out as soon as the wheat plots
were sufficiently mature. In harvesting,
outside rows of each plot were discarded.
LOCATIONS AND CONDITIONS
Identical trials were carried out at four
locations, commencing in 1958 and concluding in 1960.
Avondale (Beverley) Research Station
The Avondale Research Station is in the
Avon Valley four miles west of Beverley.
The trial was on a well drained sandy,
gravelly, loam soil which had been developed for many years and on which
clover was established in 1946. The last
crop was barley sown in 1952.
The station receives an average annual
rainfall of 15 J inches with 12 inches falling during the May to October period.
The rainfall for the growing period was
average in each season except 1959. This
season was generally drier but had good
finishing rains.
Chapman (Nabawa) Research Station
This station lies north-east of Geraldton
and the trial was on a well drained sandy
loam soil.
The area was old land on which clover
was established in 1942. It was subsequently cropped in 1949 and 1954.

The average annual rainfall at the
station is 17J inches (15£ inches May to
October). Average or above average rains
were received in 1958 and 1960 but 1959
was a dry year with negligible September
rain.
Esperance Plains (Gibson) Research
Station
The station is located 18 miles north of
Esperance and the trial was on a shallow
sandy soil with clay to within two feet of
the surface. Drainage was poor.
The area was cleared in 1950-51 and
clover pastures were established in 1952.
The land had not been cropped previously.
The average rainfall over nine years is
16? inches ( H i inches May to October).
In all years over the period of the trial
above average rains were received.
In 1960 most of the rain fell early in the
season and the land was waterlogged for
some months. Finishing rains in that
year were disappointing.
Wongan Hills Research Station
This research station is four miles north
of Wongan Hills township.
Here the soils are sandy surfaced overlying clay at six to 12 inches and are well
drained. The trial was sown on old land
on which clover had been established in
1949 and which was last cropped in 1952.
The average annual rainfall is 14 inches
(10| inches May to October). The 1958
season was well above average, 1959 was
below average but finished well, while 1960
had average rainfall but lacked finishing
rains.
Seasonal Conditions
At all locations seasonal conditions
caused some variation in yields from year
to year. There was however, no marked
influence except in the case of Esperance
where very poor yields of both wheat and
oats resulted in 1960 following the effects
of waterlogging and a dry finish.
The arrangement of treatments was
such as to allow comparisons of the various effects in the one year so that seasonal
fluctuations
could be eliminated.
In
looking at the results therefore, comparisons involving one season with another
should be avoided.
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Root Rot Diseases
Root rot fungi affected the wheat plots
at Chapman in 1958 and 1960 and at Avondale and Esperance in 1960. At Wongan
Hills the trial was unaffected by disease in
all years. Detailed analyses of the incidence of disease were carried out by
officers of the Plant Pathology Branch
and these are discussed in a separate
article dealing with this aspect.
Webworm
Webworm was initially a problem at
Wongan Hills and caused severe reduction
in yield of wheat crops in 1958. It was
decided that in subsequent years, webworm infestation which threatened to
reach serious proportions would be controlled by spraying the trials concerned
with D.D.T. This was done at Wongan
Hills in 1959 with successful results. Webworm appeared at Avondale in 1959 but
the infestation was not severe and spraying was unnecessary. Attention to webworm control in this way ensured that
incidence of root rot diseases could be
more closely correlated with yields.
Pasture Composition
With the limited facility for adequate
pasture management, pasture composition

changed markedly in the uncropped plots
during 1958 and 1959. Most areas began as
a reasonably well balanced pasture containing subterranean clover, wimmera ryegrass and volunteer grasses. Subsequently
all pastures became markedly grass dominant when grazing was discontinued.
While this change must necessarily be
taken into account, precautions were taken
to ensure that excess material did not
interfere with soil preparation. Both
pasture residues and cereal stubbles were
heavily grazed during the summer months.
Little difficulty was experienced in turning the remaining material in and attaining a satisfactory seedbed.
Consideration must be given to the possible effect of increasing grass dominance
on the development of diseases associated
with grass hosts. Under very favourable
conditions such as at Esperance and Beverley incidence of root rot could have
been influenced in this way particularly in
those plots which were not grazed for
two years.
Time Under Pasture
It should be noted that the comparison
of yields in the same season involved
pasture leys of varying duration. First
crops followed a ley period which was a

t#a
At
yield
successivecrops
cropsgrown
was not
well(centre)
in and
othernoareas.
plotscrops
or folwerewongan
grown Hills,
In 1960
andorrepresent
aftermaintained
two (left),asone
(right) These
previous
lowing a period of clover ley. The yields were respectively 16.9, 23.4 and 29.1 bushels an acre. Corresponding
plots of wheat showed a similar but less marked trend
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for discussion yields have been appropriately grouped in Tables 2 to 4. In Table
5 cereal yields have been converted to
cash returns using current prices of wheat
and oats and the actual yields obtained in
the trials as the basis for calculation.

year longer than for second crops and two
years longer than for third crops. The
validity of such comparisons rests on the
premise that neither the additional age of
the pasture nor its changing composition
had any substantial effect on soil fertility.
This was more likely to hold where the
trials commenced after five or more years
of ley as at Beverley, Esperance and Wongan Hills. At Nabawa the ley period before
commencement was three years.

DISCUSSION
Soil Fertility Level—Yield Trends
Yield trends with a succession of crops
are illustrated in Table 2. A general
downward trend is evident although the
extent of this trend varies for both trials
and years. A clear impression of any

RESULTS
Yields for all crops in all years are set
out in Table 1. To clarify various features

TABLE 1

SUCCESSIVE CROPS ON CLOVER LEY
Grain Yields in bus./acre
AVONDALE RESEARCH STATION

Mbora Wheat

Ballidu Oats

1958

Moon Wheat

Ballidu Oats

1959

Gabo Wheat

Ballidu Oats

1960

Wheat

Wheat

Oats

Oats

13-7

15-2

27-1

25-9

Wheat

Oats

Wheat

Oats

Wheat

Wheat

Oats

Oats

19-2

26-3

21-6

25-1

20-4

21-2

24-9

24-9

Wheat

Wheat

Wheat

Oats

Wheat

Oats

Wheat

Oats

120

12-9

11-8

17-4

Pasture Pasture

6-3

200

Pasture

Pasture

Pasture

Pasture

Pasture Pasture

Wheat

Oats

11-4

21-9

13-3

19-1

Pasture

Pasture

Pasture Pasture

Pasture Pasture

CHAPMAN RESEARCH STATION

Eureka Wheat

Kent Oats

....

1958

Eureka Wheat

Kent Oats

....

1959

Gabo Wheat

Kent Oats

....

1960

Wheat

Wheat

Oats

Oats

14-9

16-9

36-5

27-4

Wheat

Oats

Wheat

Oats

Wheat

Wheat

Oats

Oats

20-1

16-9

26-4

22-1

26-6

24-9

24-6

25-0

Wheat

Wheat

Wheat

Oats

Wheat

Oats

Wheat

Oats

Wheat

Oats

32-1

34-7

30-8

25-8

28-7

23-3

30-8

23-5

26-8

29-8

Pasture

Pasture

Pasture Pasture

Wheat

Oats

Oats

Pasture Pasture

33-7

39-3

39-6

Pasture Pasture

ESPERANCE PLAINS RESEARCH STATION.

Bencubbln48 Wheat

Dale Oats

1958

Eureka Wheat

Dale Oats

....

1959

Eureka Wheat

Dale Oats

....

i tea

Wheat

Wheat

44-7

45-6

|

Wheat

Oats

31-3

41-5

Wheat
71

Oats

Oats

39-2

40-5

....

| Wheat

Oats

Wheat

1 39-2

39-3

35-4

Oats

Wheat

Oats

Wheat

Oats

Wheat

Oats

10-5

71

12-2

7-6

11-3

71

10-4

Pasture

Pasture

Wheat | Wheat
8-3

5-8

Pasture ' Pasture

|
|

.... |

WONGAH HILLS RESEARCH STATION

i .abo Wheat

Ballidu Oats

1958

Gabo Wheat

Ballidu Oats

1959

Gabo Wheat

Ballidu Oats

1960

Wheat

Wheat

Oats

Oats

4-7

5-7

17-6

21-0

Pasture Pasture

PstftMM Pasture

Wheat

Oats

Wheat

Oats

Wheat

Wheat

Oats

Oats

22-3

27-9

22-4

260

201

20-7

26-5

27-0

Wheat

Wheat

Wheat

Oats

Wheat

Oats

Wheat

Oats

Wheat

Oats

19-6

200

18-2

16-9

22-4

22-7

23-S

23-4

26-4

291

Pasture

Pasture
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TABLE 2
Comparisons of 1st, 2nd and 3rd Crops—No alternation of Cereal
Grain Yields in bus./ac.
Avondale Research
Station

Chapman Research
Station

Esperance Research
Station

Wonjan Hills Research
Station

Crop
1960

1959
1st wheat crop
2nd wheat crop
3rd wheat crop

20-8
19-2

1st Oat crop
2nd Oat crop
3rd Oat crop

24-9
251

1 Mean

1
1
1 114
1
1
|

6-3
120
21-9
19-1
17-4

1959

1960

Mean

1959

16-1
12-8

25-8
201

26-8
28-7
32-1

26-3
24-4

34-6
31-3

23-4
22-1

24-8
22-1

29-8
23-5
25-3

27-3
22-8

39-5
39-3

actual decline can be gained only from
those years and trials in which disease
did not affect yields.
For this reason oat yields are the most
appropriate and reliable indicator.
Second Crop
In 1959 there was little significant difference between the yields of first and second
oat crops at any station apart from Chap-

1960

Mean

7-1 1 ....
7-1

7-1 J

10-4
11-3
10-5

'

....

1959

1960

Mean

20-4
22-3

26-4
22-4
19-6

23-4
22-4

26-8
26-0

29 1
23-4
16-9

28-0
24-7

man where the second crop yielded significantly less than the first.
In 1960, with a slightly better year at
Chapman and Wongan Hills and seasons
less favourable at Avondale and Esperance,
significant decline with the second crop
occurred at the two former stations.
Considering both years however, the
yields indicated that a second crop of oats
might be expected to produce at least 80

•«**"•

At Beverley, decline In yield with successive crops was not appreciable. The plots shown represent oats grown
as a second crop after wheat (left) and as a first crop after pasture. They yielded respectively 20.0 and 21.9
bushels per acre. The incidence of root rots at this station resulted In a markedly different trend with successive
crops of wheat as compared with oats
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per cent, of the first and that in some instances the difference might be negligible.
The actual decline in yield with successive crops seemed likely to depend to a
large degree on the extent to which the
available fertility was drawn upon. In
good seasons, with high potential yields,
the difference between the first and second
crops could be expected to become more
marked.
It is significant however, that even at
Wongan Hills, where there was a greater
tendency for yield of successive crops to
decline than elsewhere, a profitable second
crop could still be grown.

Successive Wheat Crops
The picture with wheat was generally
similar to that with oats but distortions
occurred mainly through the effect of
root rot disease. This was particularly
marked in 1960 both at Beverley and at
Esperance. At the latter station a combination of poor growing conditions and
severe root rot resulted in the near failure
of all wheat plots. The yield per acre of
successive wheat crops at Wongan Hills
where root rot had little effect was
similar to that of oats with the possible
exception that yield decrease was not as
marked.

Third Crop
The yield of a third oat crop was significantly lower than that of the second
at both Wongan Hills and Beverley. At
Esperance all yields were extremely low
and the relationships involving third
crops could not be established.
At Wongan Hills particularly, the growing of a third crop without nitrogen application would seem an extremely doubtful
proposition.

Effect of Oats
The effect of alternating cereals such
as oats and wheat is shown in Tables 3
and 4.
At all stations except Wongan Hills the
common trend was for a wheat crop
following oats to yield better than one
following wheat.
A wheat crop after oats also yielded
better than an initial wheat crop in many
cases.

TABLE 3
Yield of Wheat crops following various crop sequences
Grain Yields in bus./ac.
Crop sequence for 2
years prior to final
Wheat crop

Paature—Pasture
Pasture—Wheat

....

Data—Wheat
Wheat—Wheat
Wheat—Oata

Ayondale Research
Station

Chapman Research
Station

Esperance Research
Station

1959

1960

Mean

1959

1900

Mean

1959

1960

20-8
19-2
21-6

11-4
6-3
13-3
11-8
120
12-9

16-1
12-8
17-5

26-8
20-1
28-4

28-8
28-7
30-8
30-8
321
34-7

28-S
24-4
288

34-6
31-3
39-2

71
71
7-6
5-8
71
8-3

Mean

Wongan Hills Research
Station
1959

1960

Mean

20-4
22-3
22-4

28-4
22-4
23-8
18-2
19-6
200

23-4
22-4
23-1

TABLE 4
Yield of Oat crops following various crop sequences
Grain Yields in bus./ac.
Crop sequence for 2
years prior to final
Oat crop

Pasture—Pasture
Paature—Wheat
Paature—Oata

Avondale Research
Station

Chapman Research
Station

Esperance Research
Station

Wongan Hills Research
Station

1959

1960

Mean

1959

1960

Mean

1959

1960

Mean

1959

1960

Mean

24-9
28-3
25-1

21-9
200
19-1

23-9
23-2
221

24-8
16-9
221

29-8
23-3
23-5

27-8
20-1
22-8

39-5
415
39-3

10-4
12-2
11-3

25-0
26-9
25-3

26-8
27-9
26-0

29-1
22-7
23-4

280
25-3
24-7
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A combined analysis of the 1959 and 1960
results showed the effect of oats to be
highly significant at Avondale and Nabawa. The effect was also quite marked at
Esperance in 1959 but in 1960 generally
poor yields allowed little expression of
any effect which might have occurred in
that year.
These trends could be associated with
the occurrence of root rot organisms,
which was moderate at Nabawa, moderate
to severe at Beverley and Esperance, and
insignificant at Wongan Hills.
These results might appear to involve
to some extent a commonly held belief that
wheat draws more heavily on soil reserves
than oats. However, Table 4 shows that
in these trials there was no appreciable
difference in the effect of wheat and oats
on subsequent crops of oats.
This lends further support to the conclusion that in any sequence of cereal
crops the role of oats as a "living fallow"
which helps to reduce disease incidence is
of overriding importance.
Where wheat was grown as a third crop
in a sequence which contained oats, the
results suggest that best yields were obtained where it followed directly on an
oat crop rather than wheat. This effect
was however, significant only at Nabawa.
In most trials the yield of wheat as a
third crop, even after two prior wheat
crops, was satisfactory, taking the reduced
level of soil fertility into account.
It therefore seems reasonable to infer
that a wheat crop following two years
crop of any sort was less affected by
diseases than earlier crops.
While in 1960 the third crop in a succession of wheat crops appears to have
given higher yields than in the case of the
oats-wheat-wheat sequence this effect
was not significant at any station.

increases in yield of wheat following oats
would need to be fairly large to compensate for the loss in return from growing
an initial crop of oats rather than wheat.
Where root rots are fairly severe and
can affect both first and second wheat
crops if grown consecutively, then the
practice of sowing oats as the initial crop
will pay.
It will be seen that such was the case
in the trial at Beverley in 1960.
Table 5 illustrates the returns which
would have been obtained. The table was
based on a return of 13s. per bushel from
wheat and 6s. per bushel from oats, both
values being applied to the actual yields
at each station. Accumulated yields were
derived from the yields in any one year
so that seasonal influences were avoided.
OTHER CONSIDERATIONS
Oats are widely grown for feed grain and
used as green feed, while the outlet for
oat grain as an export commodity has
increased in recent years. The crop therefore has a definite place and is grown on
many farms.
Where dual production of oats and other
cereals is normally undertaken it would
follow from the results discussed above
that in a system of successive cropping the
oats should mostly be sown as a prelude
to wheat cropping.
On farms where oats are not an important production but wheat suffers to some
extent from root rot disease or insect
pests it would pay to consider the growing
of more oats as a "cleaning crop" for
wheat.

OTHER CROPS
While in this study wheat and oats were
Returns from Cereals
the only cereals considered, the potentialIn all trials the yields, in bushels, of ity of successive cropping using other
ungrazed oats and disease free wheat cereals and other crops is being investiwere rather similar.
gated.
Such an approximate relationship can
In the production of malting barley for
be expected to apply throughout much of instance it is probable that both higher
the cereal areas but more particularly in yields and better quality grain for malting
the central medium rainfall portion in would be obtained in some areas when
which the major clover ley areas lie.
barley is grown as a second or third crop
The cash return per acre from oats on clover ley land.
under these circumstances could be only
In southern districts linseed production
half that of wheat. Normally therefore, must be considered as a potential compon291
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TABLE 5
RETURNS FROM SUCCESSIVE CROPS ON CLOVER LEY, 1959
Comparison of returns (£ per acre) from alternative rotations (based on returns per
bushel of 13s. for wheat and 6s. for oats)
Avondale Research
Station
Botation

One Crop after Pasture—
Wheat
_
Oate
Two Successive Crops after
Pasture—
Wheat—Wheat

Chapman Research
Station

Esperance Research
Station

Wongan Hills Research
Station

Total
T>~*„™

average
Return.
per Crop

Total
Return

A v e
£f
Re
per*5™
Crop

Total
Return

Average
Return
per Crop

Total
Return

Average
Return
per Crop

£
13-5

£
13-5

£
16-8

£
16-8

£
22-5

£
22-5

£
13-3

£
13-3

7-5

7-5

7-6

7-6

11-9

11-9

8-0

8-0

Beturn

|

26-0

130

30-0

15-0

43-0

21-6

27-8

13-9

Oata—Wheat

22-6

11-3

24-8

12-4

37-4

18-7

22-6

11-3

Wheat—Oats

21-4

10-7

220

110

35-0

17-5

21-8

10-9

Oats—Oate ....

15-0

7-5

14-2

71

23-8

11-9

15-8

7-9

RETURNS FROM SUCCESSIVE CROPS ON CLOVER LEY, 1960
Comparison of returns (£ per acre) from alternative rotations (based on returns per
bushel of 13s. for wheat and 6s. for oats)
Avondale Research
Station
Rotation

Chapman Research
Station

Esperance Research
Station

Wongan Hills Research
Research Station

Average
Return
per Crop

Total
Return

Average
Return
per Crop

Total
Return

Average
Return
per Crop

Total
Return

Average
Return
per Crop

£
7-4

£
7-4

£
17-4

£
17-4

£
4-8

£
4-6

£
17-2

£
17-2

s-e

6-6

8-9

8-9

31

3-1

8-7

8-7

11-8

6-8

38-2

18-1

9-2

4-6

31-8

15-9

15-4

7-7

29-0

14-6

8-0

4-0

24-2

121

Wheat—Oate

13-4

6-7

24-4

12-2

8-2

4-2

240

12-0

Oate—Oata

12-4

8-2

160

80

6-6

3-3

15-8

7-9

Total
Return

One Crop after Pasture—
Wheat
Oata
Two Successive Crops alter
Pasture—
Wheat—Wheat
Oate—Wheat

_

Three Successive Crops
after Pastor*—
Wheat—Wheat—Wheat

19-2

57-0

19-0

13-8

4-6

44-7

14-9

Wheat—Oate—Wheat

21-9

7-3

471

16-7

13-8

4-6

36-9

12-3

Oate—Wheat—Wheat

23-1

7-7

48-9

10-3

11-7

8-9

360

12-0

Oate—Oate—Oats

17-4

5-8

23-7

7-9

9-8

3-2

20-7

6-9

....

8-4

The above data were derived from the yields of first, second and third crops grown in the
year indicated. For example, the total return from three successive wheat crops in the table
for 1960 was derived from the yields of three wheat crops grown in 1969, namely, an initial
crop, a second crop following wheat grown in 1959, and a third crop following wheat grown in
1958 and 1959.
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ent of clover ley rotations and it will therefore be important to establish how such a
crop might best be placed in the cropping
cycles.
NITROGEN FERTILISERS
Reference has been made to the fact
that in these trials nitrogen fertilisers
were not used.
The results obtained under these circumstances support the conclusion of
Toms and Burvill (1961) that while good
responses to nitrogen fertilisers are more
likely on second and third crops, particularly if the stubbles of the preceding crops
are ploughed in, on many of the more
fertile soils of the medium and lower
rainfall areas, it is doubtful if such applications would be economic.
On the lighter soil types, such as at
Wongan Hills, the extent of yield depression with successive cropping would indicate that a case exists for use of nitrogen fertilisers, particularly where a third
crop is grown.

sary to disc into the stubble of the last
crop five to six pounds of subterranean
clover seed to the acre. This could be
carried out early in the season. After
germination adequate grazing would be
necessary to prevent more aggressive species dominating the pasture.

CONCLUSIONS
In summary, the results of this series of
trials indicate that:—
(1) In most clover ley areas soil fertility
after four to five years of clover ley
appears sufficiently high to enable two
cereal crops to be grown in succession.
At the Chapman research station,
where trials were conducted after a
short three year ley, and at Wongan
Hills where the soils are more prone to
rapid depletion, the yield of second
crops was nevertheless generally 80 to
90 per cent, of first crops. At Beverley
and Esperance no appreciable reduction in yield occurred.

(2)
EFFECT ON PASTURES
In many areas a single crop has a substantial effect on pasture composition in
ensuing years.
At Wongan Hills, for example, regeneration of subterranean clover following a
single crop without fallow is often so
sparse as to make re-sowing necessary as (3)
a standard practice. As the cropping
phase is extended the chances of satisfactory pasture regeneration diminish and
re-sowing will be advisable in most cases.
It is evident from a number of trials,
however, that subterranean clover does
not disappear altogether and persistence
has been noted even after three successive
crops.
At some locations persistence of Wimmera ryegrass has also been observed.
The most spectacular effects on pasture composition appear to be the elimination of annual grasses such as brome and
barley grass and their replacement with (4)
capeweed (Cryptostemma) and Erodium.
Such species quickly succumb however, to
r e - e s t a b l i s h m e n t of more aggressive
grasses.
To regain a productive pasture quickly
after two or more crops it would be neces295

In some areas three successive crops
will be economically sound.
Applications of nitrogenous fertiliser would be advisable with third crops
in areas with a moderate level of soil
fertility such as at Wongan Hills.
Oats are effective in reducing the incidence of root rots in subsequent
wheat crops.
In areas where root rots commonly
occur, wheat as a second crop will
yield more if grown following oats
rather than wheat. Such a crop will
be likely under these circumstances
to yield more than an initial crop of
wheat on pasture ley.
In these trials root rots were moderate at Chapman, moderate to severe
at Avondale, severe at Esperance and
of no significance at Wongan Hills.
Effects of root rots on wheat as a
third crop were small, irrespective of
the type of previous cereal crops.
Where root rots occur, the third
crop in a succession of wheat crops
might be expected to yield at least as
well as either of the preceding crops.
Journal of Agriculture Vol 3 No 4, 1962
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(5) Re-establishment of the pasture legume following; a succession of crops
should be ensured by sowing five to
six pounds of seed an acre in the case
of subterranean clover.
The seed should be disced into the
stubble of the last crop followed by
adequate grazing once the pasture
gets away.
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